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AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) A multi-layer insulation blanket proAdding thermal protection to 
a spacecraft portion comprising: 

a portion of the spacecraft on which thermal protection is desirable; and 
a multi-layer insulation blanket attachable on the portion of the spacecraft to provide thermal 
protection to the portion of the spacecraft, said multi-layer insulation blanket including: 

an outer sheet of thermally insulative plastic material, said outer sheet having a 
reflective surface on a side of said outer sheet of thermally insulative plastic material facing 
space when said multi-layer insulation blanket is attached to the spacecraft; 

at least one inner sheet of thermally insulative plastic material between said outer 
sheet of thermally insulative plastic material and the spacecraft when said multi-layer 
insulation blanket is attached to the spacecraft;-aHd 

a coating of anti-contaminant material overlying said reflective surface of said outer 
sheet of thermally insulative plastic material, said coating of anti-contaminant material being 
effective to induce the breakdown of organic residues on said outer surface of said outer 
sheet of thermally insulative plastic material in the presence of solar radiation, said coating of 
anti-contaminant material having a thickness no greater than 200 nanometers v: and 

an outermost electrically conductive layer overlving said coating of anti-contaminant 
material. 

2. (Original) The multi-layer insulation blanket of Claim 1 wherein said outer sheet of 
thermally insulative plastic material comprises metallized polyimide material or metallized polyester 
material. 

3. (Original) The multi-layer insulation blanket of Claim 1 wherein said at least one 
inner sheet of thermally insulative plastic material comprises polyimide material or polyester 
material. 
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4. (Original) The multi-layer insulation blanket of Claim 1 wherein said at least one 
inner sheet of thermally insulative plastic material is metallized. 

5. (Original) The multi-layer insulation blanket of Claim 1 wherein said outer sheet of 
thermally insulative plastic material and said at least one inner sheet of thermally insulative plastic 
material are coextensive with one another. 

6. (Original) The multi-layer insulation blanket of Claim 1 wherein said anti- 
contaminant material comprises a photocatalytic material. 

7. (Original) The multi-layer insulation blanket of Claim 6 wherein said photocatalytic 
material comprises a photoactive transition metal oxide. 

8. (Original) The multi-layer insulation blanket of Claim 7 wherein said photoactive 
transition metal oxide is selected from the group consisting of Ti02, ZnO, WO3, CaTiOs, Sn02, 
M0O3, NbOs, FeiOs, Ta205, and TixiZTi.x)02, where Z has a value of between 0 and 1. 

9. (Original) The multi-layer insulation blanket of Claim 1 further comprising at least 
one layer of lightweight spacing material disposed between said outer sheet of thermally insulative 
plastic material and said at least one inner sheet of thermally insulative plastic material. 

10. (Previously Presented) The multi-layer insulation blanket of Claim 9 wherein said 
lightweight spacing material comprises nylon mesh or glass fiber mesh. 

1 1 . (Original) The multi-layer insulation blanket of Claim 1 further comprising a high 
emittance layer between said reflective surface and said coating of anti-contaminant material. 

12. (Original) The multi-layer insulation blanket of Claim 1 1 wherein said high emittance 
layer comprises a material selected fi-om the group consisting of glass, quartz, silicon nitride, and 
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silicon oxy-nitride. 

13. (Canceled) 

1 4. (Currently Amended) The multi-layer insulation blanket of Claim HI wherein said 
electrically conductive layer comprises one of indium tin oxide and indium oxide. 

15. (Currently Amended) A multi-layer insulation blanket attachable on a structure 
intended for use in vacuum conditions, said multi-layer insulation blanket comprising: 

an outer sheet of thermally insulative plastic material, said outer sheet having a reflective 
surface on at least a first side thereof facing away from said structure when said multi-layer 
insulation blanket is attached to the structure; 

at least one inner sheet of thermally insulative plastic material between said outer sheet and 
the structure when said multi-layer insulation blanket is attached to the structure; 

a high omittance layer overlying said reflective surface of said outer sheet of thermally 
insulative plastic material;-^ 

a coating of photocatalytic material overlying said high emittance layer, wherein said coating 
of photocatalytic material catalyzes the breakdown of organic residues on said outer surface of said 
outer sheet of thermally insulative plastic material when exposed to at least one of ultraviolet and 
near-ultraviolet radiation, and wherein said coating of photocatalytic material has a thickness no 
greater than 200 nanometers v; and 

an outermost electrically conductive layer overlying said coating of photocatalytic material. 

16. (Original) The multi-layer insulation blanket of Claim 1 5 wherein said outer sheet of 
thermally insulative plastic material comprises metallized polyimide material or metallized polyester 
material. 

1 7. (Original) The multi-layer insulation blanket of Claim 1 5 wherein said at least one 
inner sheet of thermally insulative plastic material comprises polyimide material or polyester 
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material. 

18. (Original) The multi-layer insulation blanket of Claim 15 wherein said at least one 
inner sheet of thermally insulative plastic material is metallized. 

1 9. (Original) The multi-layer insulation blanket of Claim 1 5 wherein said outer sheet of 
thermally insulative plastic material and said at least one inner sheet of thermally insulative plastic 
material are coextensive with one another. 

20. (Original) The multi-layer insulation blanket of Claim 1 5 wherein said photocatalytic 
material comprises a photoactive transition metal oxide. 

2 1 . (Original) The multi-layer insulation blanket of Claim 20 wherein said photoactive 
transition metal oxide is selected from the group consisting of Ti02, ZnO, WO3, CaTiOa, Sn02, 
M0O3, NbOs, Fe203, Ta205, and TiA<Zri.x)02, where Xhas a value of between 0 and 1. 

22. (Original) The multi-layer insulation blanket of Claim 1 5 further comprising at least 
one layer of lightweight spacing material disposed between said outer sheet of thermally insulative 
plastic material and said at least one inner sheet of thermally insulative plastic material. 

23. (Original) The multi-layer insulation blanket of Claim 22 wherein said lightweight 
spacing material comprises nylon mesh or glass fiber mesh. 

24. (Original) The multi-layer insulation blanket of Claim 1 5 wherein said high omittance 
layer comprises a material selected fi-om the group consisting of glass, quartz, silicon nitride, and 
silicon oxy-nitride. 

25. (Canceled) 
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26. (Currently Amended) The multi-layer insulation blanket of Claim 3#15 wherein said 
electrically conductive layer comprises one of indium tin oxide and indium oxide. 

27. (Original) The multi-layer insulation blanket of Claim 15 wherein the structure 
comprises a spacecraft. 

28. (Withdrawn) A method for inhibiting the formation of organic residues on the outer 
surface of a multi-layer insulation blanket attachable on a structure intended for use in vacuum 
conditions, said method comprising the steps of: 

coating an outer surface of an outer layer of the multi-layer insulation blanket that faces away 
from the structure when the multi-layer insulation blanket is attached to the structure with a 
photocatalytic material; and 

exposing the photocatalytic material coated outer surface of the outer layer of the multi-layer 
insulation blanket to at least one of ultraviolet radiation and near-ultraviolet radiation to activate the 
photocatalytic material to catalyze the breakdown of organic residues on the outer surface of the 
outer layer of the multi-layer insulation blanket. 

29. (Withdrawn) The method of Claim 28 wherein in said step of coating, the 
photocatalytic material comprises a photoactive transition metal oxide. 

30. (Withdrawn) The method of Claim 29 wherein in said step of coating, the photoactive 
transition metal oxide is selected from the group consisting of Ti02, ZnO, WO3, CaTiOa, SnOa, 
M0O3, NbOs, Fe203, Ta205, and TiA(Zri.A)02, where Xhas a value of between 0 and 1. 

31. (Withdrawn) The method of Claim 28 wherein in said step of coating, the 
photocatalytic material is applied in a layer having a thickness within a range of 2 nm to 200 nm. 

32. (Withdrawn) The method of Claim 28 wherein the structure comprises a spacecraft, 
and wherein said step of exposing comprises exposing the spacecraft to solar radiation in space. 
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33. (Withdrawn) The method of Claim 28 wherein in said step of coating, the 
photocatalytic material is coated over a high emittance layer on the outer surface of the multi-layer 
insulation blanket. 

34. (Withdrawn) The method of Claim 28 wherein in said step of coating, the 
photocatalytic material is coated over an electrically conductive layer overlying a high emittance 
layer on the outer surface of the multi-layer insulation blanket. 
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